Abstract. We generalize the one-to-one correspondence between Boolean algebras and Boolean rings to so-called difference lattices and commutative strong difference ring-like algebras. Moreover, we show that difference ring-like algebras induce some sort of symmetric difference in corresponding posets.
INTRODUCTION AND BASIC DEFINITIONS
The well-known one-to-one correspondence between Boolean algebras and Boolean rings was generalized in many ways from Boolean algebras to more general structures (cf. e.g. [1] , [2] , [3] , [4] , [5] and [7] , [9] , [8] , [10] , [11] ). This correspondence is realized via the so-called symmetric difference. A certain modification of this approach for orthocomplemented lattices is develope d e.g. in [11] . We already generalized the concept of symmetric difference for posets with an antitone involution in [6] . The aim of this paper is to generalize this correspondence to certain bounded lattices with an antitone involution. Moreover, we generalize Boolean rings in such a way that they induce some sort of symmetric difference on a certain bounded poset with an antitone involution.
We start our investigations with some basic definitions.
Definition 1.
An antitone involution on a poset .P; Ä/ is a unary operation 0 on P satisfying 0 D x for all x; y 2 P . A bounded poset with an antitone involution is an ordered quintuple .P; Ä; 0 ; 0; 1/ where .P; Ä; 0; 1/ is a bounded poset and 0 is an antitone involution on .P; Ä/. A bounded lattice with an antitone involution is an algebra .L; _;^; 0 ; 0; 1/ of type .2; 2; 1; 0; 0/ such that .L; _;^; 0; 1/ is a bounded lattice and 0 is an antitone involution on the poset .L; Ä/ corresponding to .L; _;^/. Remark 1. An algebra .L; _;^; 0 ; 0; 1/ of type .2; 2; 1; 0; 0/ is a bounded lattice with an antitone involution if and only if .L; _;^; 0; 1/ is a bounded lattice and the de Morgan laws
DIFFERENCE RING-LIKE ALGEBRAS
In this section we introduce certain generalizations of Boolean rings and show that they induce posets with an antitone involution where the addition plays the role of some sort of symmetric difference.
First we define a generalized symmetric difference on a bounded poset with an antitone involution. Definition 2. A generalized symmetric difference on a bounded poset .P; Ä; 0 ; 0; 1/ with an antitone involution is a binary operation C on P satisfying the following axioms:
Now we define difference ring-like algebras.
Definition 3.
A difference ring-like algebra is an algebra .R; C; ; 0; 1/ of type .2; 2; 0; 0/ satisfying the following axioms:
.R; C; ; 0; 1/ is called a commutative difference ring-like algebra whenever the operation is commutative. Now we can prove that every difference ring-like algebra induces in a natural way a generalized symmetric difference on a certain bounded poset with an antitone involution. Theorem 1. If .R; C; ; 0; 1/ is a difference ring-like algebra then there exists a bounded poset P D .R; Ä; 0 ; 0; 1/ with an antitone involution such that C is a generalized symmetric difference on P .
Hence 0 is an antitone involution on .R; Ä/ and 1 0 D 1 C 1 D 0 its least element. We have proved that P WD .R; Ä; 0 ; 0; 1/ is a bounded poset with an antitone involution. Finally, we have From here we infer
Definition 4. The bounded poset .R; Ä; 0; 1/ constructed in the proof of Theorem 1 will be called the poset induced by the difference ring-like algebra .R; C; ; 0; 1/.
Remark 4. Every Boolean ring is a commutative difference ring-like algebra. That the converse is not true can be seen from the following example: then .R; C; ; 0; 1/ is a commutative difference ring-like algebra that is not a Boolean ring since
Moreover, the induced poset is the chain 0 < a < b < 1 and the involution 0 is the permutation .01/.ab/.
Next we show that every commutative difference ring-like algebra already induces a generalized symmetric difference on a bounded lattice with an antitone involution. WDx C 1 for all x; y 2 R then L WD .R; _;^; 0 ; 0; 1/ is a bounded lattice with an antitone involution and C is a generalized symmetric differenc e on L.
Proof. The proof follows the same lines as that of Theorem 1. However, x Ä y is now equivalent to xy D x (x; y 2 R) and .R; / is a meet-semilattic e the corresponding poset of which is .R; Ä/. Since .R; Ä; 0 ; 0; 1/ is a bounded poset with an antitone involution and .R;^/ with x^y WD xy for all x; y 2 R the corresponding meet-semilattice, .R; _;^; 0 ; 0; 1/ with x _ yI D .x C 1/.y C 1/ C 1 for all x; y 2 R is a bounded lattice with an antitone involution. The rest follows from the proof of Theorem 1. 
DIFFERENCE LATTICES AND COMMUTATIVE STRONG DIFFERENCE RING-LIKE

ALGEBRAS
In this section we want to derive a one-to-one correspondence between certain lattices with some kind of symmetric difference and certain ring-like algebras generalizing the well-known one-to-one correspondence between Boolean algebras and Boolean rings. We generalize the approach by Matoušek and Pták (cf. [11] ).
First we define the lattice structures.
Definition 5. A difference on a bounded lattice .L; _;^; 0 ; 0; 1/ with an antitone involution is a binary operation 4 on L satisfying the following axioms:
.x4y/4´D x4.y4´/ (3.1)
A difference lattice is an algebra .L; _;^; 4; 0 ; 0; 1/ of type .2; 2; 1; 0; 0; 2/ such that L D .L; _;^; 0 ; 0; 1/ is a bounded lattice with an antitone involution and 4 is a difference on L. 
Next we define the ring-like counterpart.
Definition 6.
A difference ring-like algebra .R; C; ; 0; 1/ is called strong if it satisfies the axiom .x C y/.xy C 1/ D x C y:
Remark 6. Every Boolean ring is a commutative strong difference ring-like algebra. That the converse is not true is shown by the following example:
Example 4. Let R D f0; a; b; c; d; e; f; 1g and define C and as 4 and^in Example 3, respectively. Then .R; C; ; 0; 1/ is a commutati ve strong difference ringlike algebra that is not a Boolean ring since
Now we can prove that every difference lattice induces a commutative strong difference ring-like algebra in a natural way. 
Hence R.L/ D .L; C; ; 0; 1/ is a commutative strong difference ring-like algebra.
We can also prove the converse, namely that every commutative strong difference ring-like algebra induces in a natural way a difference lattice. for all x; y 2 R and let a; b; c 2 R. According to Theorem 2, .R; _;^; 0 ; 0; 1/ is a bounded lattice with an antitone involution. Moreover, we have
Hence L.R/ D .R; _;^; 4; 0 ; 0; 1/ is a difference lattice.
We can now show that the correspondence between difference lattices and commutative strong difference ring-like algebras described in Theorems 3 and 4 is oneto-one.
(ii) R.L.R// D R for every commutative strong difference ring-like algebra R.
Proof. 
